It is sometimes very difficult for an organization to adopt a specific software project management methodology in a short space of time. It requires sufficient time, adequate financial support and skilled human resources in order to start with a comprehensive methodology. It is, however, often more appropriate to use a maturity model so as to progress from one maturity level to the next.
Introduction
IT professionals generally have a grasp of the success rate of software projects as compared to other types of projects. The CHAOS report is published regularly to show the percentage of, among others, successfully completed software projects in the USA. The Standish Group (2002) reports that only 34% of projects were completed successfully.
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Basically, project management maturity, and software project management maturity in particular, is the progressive development of an enterprise-wide project management approach, methodology, strategy, and decision-making process (Project Management Experts, 2004) . A number of maturity models has been developed to allow organizations to progress at their own pace and some of these models has been summarized by Schiltz (2003) and Sonnekus and Labuschagne (2004) . In a survey carried out in some Swiss organizations, Schiltz (2003) showed that project management maturity could be associated with project success. Such a correlation was also demonstrated by Sonnekus and Labuschagne (2004) . Therefore, in an attempt to achieve a higher rate of successfully completed projects, it is worthwhile to consider enhancement of the project maturity level.
Although not all companies use project management maturity models, it is possible to assess their maturity levels. One such framework was put forward by Kwak and Ibbs (2002) . An assessment exercise was carried out by Sonnekus and Labuschagne (2004) in the South African context by means of distribution of a questionnaire to various stakeholders. These assessment methodologies provide useful information on the state of project management, particularly software project management, within a country with the intention of bringing about improvements. Furthermore, this survey by Sonnekus and Labuschagne (2004) together with the survey carried out by Schiltz (2003) showed that project management success is linked to a high project maturity level.
A similar exercise as the one conducted by Sonnekus and Labuschagne (2004) • a computer proficiency program has been launched to allow the public to benefit from Information Technology (IT) courses at a nominal fee; • a second university has been set up to offer IT degree courses;
• access to Internet is now provided in most post-offices on the island or in public places;
• a school IT program will be launched to prepare the young generation to master basic IT skills; and • a loan scheme at a low interest rate has been launched to allow each family to purchase a computer.
A previous survey was conducted to evaluate the current status and use of software project management methodologies in Mauritius (Sukhoo, Barnard, Eloff & Van der Poll, 2004a) . This survey showed that necessary steps should be taken to increase the rate of software project success. Furthermore, a substantial number of Mauritian software companies indicated that they were not comfortable with methodologies developed and used exclusively by Western countries that did not account for the economic rationality and cultural differences and the need to cope with political and community demands on the projects' resources in a developing country environment (Sukhoo et al., 2004a) . This view is also expressed by Muriithi and Crawford (2003) who argue that software project management concepts are not universally valid due to assumptions on human behavior and cultural difference. Turner (1993) also argues that software project management techniques of western origin are not straightforward procedures that can be learnt and implemented due to cross-cultural problems.
This paper presents an analysis of a survey carried out during 2004 to determine the software project maturity level in the Mauritian context. This survey was conducted by means of a questionnaire based on the one prepared by Sonnekus and Labuschagne (2004) . In order to deal with scenarios related to problems in the Mauritian software industry, the questionnaire designed by Sonnekus and Labuschagne (2004) , were expanded on in order to capture some specificities of Mauritius. The motivation of the current survey is presented by an earlier survey (Sukhoo et al., 2004a) , which showed that the success rate of projects leaves much room for improvement.
A study was also conducted to justify the need for a software project management methodology by emphasizing the importance of strengths and weaknesses inherent in software projects (Sukhoo, Barnard, Eloff & Van der Poll, 2004b) . These two studies form part of a larger initiative to develop a software project management methodology specific for Mauritius.
Background on Software Project Management Methodologies
Several project management methodologies are available for software development projects as well as for other types of projects. In the preparation of the questionnaire used for this survey, the Project Management Body of Knowledge (PMBOK ® (PMI, 1996) ) as well as some project maturity models have been combined to ascertain the maturity level of software project management of organizations. The questionnaire used may be found in appendix B.
PMBOK ®

PMBOK
® , developed by the Project Management Institute (PMI), is used globally (PMI, 1996) and the current version was released in 2000. The PMBOK ® methodology comprises 9 knowledge areas grouped into core functions and facilitating functions as in Figure 1 . Each knowledge area is further divided into a number of processes. The total number of processes amounts to 39. These processes are further mapped onto 5 process groups namely initiating, planning, executing, controlling and closing. 
Project Management Maturity Model (PMMM)
Various PMMMs have been developed (e.g. MicroFrame self-assessment tools as described in Appendix A; Project Management Process Maturity (PM) 2 Integration Management maturity model, as described in Appendix A; and SEI's Capability Maturity Model) and most of them are defined by five maturity levels, 1 through 5 (Schiltz, 2003; Sonnekus & Labuschagne, 2004) as shown in Figure 2 . The Capability Maturity Model of SEI is a framework that describes the key elements of an effective software development process. The very thorough description of the framework makes it a strong theoretical starting point for developing process maturity models in other areas (such as project management). The process starts with maturity levels for which process capabilities are described. The question that is asked is: "What are the distinguishing capabilities that an organization has when it is at maturity level X?". By describing these capabilities, key process areas are identified, together with the goals that are attained using these process areas. In the next step, common features characterizing the successful implementation of these process areas are determined. Finally, key practices that indicate the successful implementation of the common features, i.e. infrastructure that is in place or activities that are performed, are described by Schiltz (2003) 
Research Methodology
Data Collection
Data collection was carried out during 2004 by sending questionnaires via email to 65 companies and individuals actively involved in software development. The companies are those registered in Mauritius and they are listed on the Website of the National Computer Board in Mauritius (Website: http://ncb.intnet.mu). A total of 19 companies responded (i.e. 29%) positively in spite of numerous phone calls made in order to increase the response rate. One of the main reasons identified for the low response rate is that representatives from the companies did not find time to fill in the questionnaire. The 19 respondents include small-sized through medium-sized to large-sized companies as well as some software developers in the IT Units of Ministries. An attempt was made to interview the persons concerned but it failed because these persons could not find the time to contribute to this research. As mentioned earlier in this paper, this questionnaire was based on work by Sonnekus and Labuschagne (2004) . The first section of the questionnaire of Sonnekus and Labuschagne (2004) was adopted as is. Not all questions in the second section were considered. A third section was included to gather information related to economic, cultural and political implications specific to Mauritius.
Analysis of Survey Data
The data collected was input into a Microsoft Excel spreadsheet for analysis.
Perceived Maturity Level versus Observed Maturity Level
The mean values of data from the various companies were used to interpret the maturity levels as follows: L = Perceived maturity level i = i th company/individual n = maximum number of responses received S = process maturity level j = j th process q = maximum number of processes with maturity levels between 1 and 5 (i.e. excluding responses which are not applicable) p = maximum number of processes considered.
The results are summarized in Table 1 :
Self-assessment of the perceived maturity level is carried out by judging the appropriateness of the maturity level of an organization with respect to the applicable processes, documentation, management and metrics. Table 1 shows that there is a slight underestimation by companies/individuals in the assessment of maturity levels. , 2004) , maturity level 3 appears to be an acceptable level for such ambitious initiatives. It is worth noting that the rapid development in the ICT sector has made people conscious of the use of project management methodologies in software development. Basic processes in the achievement of results are used and sufficiently documented. Basic metrics to track cost, schedule and quality are also used to prevent projects getting out of control and leading to project failures. This is in all probability a good sign for an emerging economy.
Observed Maturity Level by Knowledge Area
The maturity level of each process is evaluated and the average results are summarized in Table 2: The above results can be depicted graphically in Figure 4 : Most of the knowledge areas score an average maturity level exceeding the value 2, except for Risk Management. This shows that Mauritian software developing companies need to pay more attention to risk management, which may be a major cause of software project failure.
Cost management has achieved the highest maturity level as compared to other knowledge areas. This is an indication that Mauritian software developing companies are quite concerned about cost overruns. Therefore, metrics to track cost of projects are given high importance.
Scope Management is equally treated with high priority given that this is a knowledge area that has to be considered at an early stage. An incorrectly formulated project scope will certainly have major impacts on subsequent phases of the project. Therefore, it is imperative to carefully determine the appropriate scope so as to minimize the risk of the project getting off track during later stages.
Maturity Level by Process Groups
Each knowledge area of PMBOK ®, , considered in the previous section, is subdivided into a number of processes and these processes are mapped onto the following five process groups:
• initiating
A further analysis of the data collected by virtue of the above process groups was carried out. The results are given in Table 3 : There is an indication that companies are aware that these factors have to be taken, consciously or unconsciously, into consideration while managing software projects. These factors have to be incorporated into project management methodologies through a careful study. This research can possibly bridge the gap that exists between developing and developed countries in the field of software project management. The observed maturity level also shows a possible effort to achieve a higher maturity level. Given that popular software project management methodologies like Online, 2004) , that are widely used are not universally applicable (Muriithi & Crawford, 2003) . Mauritian software development companies have had to adjust to the local situation. There is a need to enhance further the means to cope with relevant factors that may affect software projects in Mauritius. Achievement of higher maturity levels in this area may very well bridge the gap that exists between developing countries and Western/European countries. Given that attempts are being made for the globalization of software project management methodologies, it is anticipated that this venture will be worthwhile. In this way, developing economies like that of Mauritius, will remain current.
Conclusion
The maturity level of an organization provides a benchmark for the success of its operation. Sonnekus and Labuschagne (2004) showed the link between maturity level and success rate in software projects undertaken in South Africa by means of a survey conducted. A similar survey conducted in Mauritius revealed the maturity level of software development organizations by knowledge area, process and process group. The results obtained are quite encouraging for Mauritius as a developing country. It shows that the island is making a concerted effort to progress in the software development field. The average maturity level already exceeds level 2 (average maturity of 2.29) and there is a trend to reach the next level given that Mauritius is attracting well-established Indian Companies like Satyam Computers Services Ltd and Infosys Technologies Ltd amongst others.
According to Schiltz (2003) and Sonnekus and Labuschagne (2004) , a link exists between project management maturity and project success. We conclude by noting that the current survey together with the previous one supports the need for a methodology that can bridge the existing gap in software project management between Mauritius (or possibly other developing countries) and developed countries in an attempt to globalize the discipline. 
Sonnekus, R., & Labuschagne, L. (2004
Appendix A -Maturity Models
The maturity models described below are as presented by Schiltz (2003) .
MicroFrame's Self Assessment Tool
Microframe Technologies, together with Project Management Technologies, have developed and made available on the Internet a self-assessment tool for project management maturity with 50 multiple-choice questions (Enterprise Planning Associates, 2000) . The result of this quick selfassessment is a ranking in one of the following five categories:
Level 1 -Ad-hoc: The project management process is described as disorganized, and occasionally even chaotic. Systems and data processes are not defined. Project success depends on individual effort. Chronic cost and schedule problems.
Level 2 -Abbreviated: Some project management processes and systems are established to track cost, schedule, and performance. Underlying disciplines, however, are not well understood or consistently followed. Project success is largely unpredictable and cost and schedule problems are the norm.
Level 3 -Organized: Project management processes and systems are documented, standardized, and integrated into an end-to-end process for the company. Project success is more predictable. Cost and schedule performance is improved.
Level 4 -Managed: Detailed measures of the effectiveness of project management are collected and used by management. The process is understood and controlled. Project success is more uniform. Cost and schedule performance conforms to plan.
Level 5 -Adaptive: Continuous improvement of the project management process is enabled by feedback from the process and from piloting innovative ideas and technologies. Project success is the norm. Cost and schedule performance is continuously improving. 
(PM) 2 Maturity Assessment Methodology
Kerzner's Project Management Maturity Model
Harold Kerzner and the International Institute for Learning (IIL) view project management as a core competency that many companies must develop in order to remain competitive in the market. In this context, project management maturity models are important strategic tools for senior management allowing an organization to benchmark its capabilities in respect of project management. As such, a project management maturity assessment model is a tool for establishing project management excellence, which is considered a condition for success.
Like (PM) 2 and CMM, Kerzner's maturity model defines five levels by which an organization is ranked from insufficient project management processes to adequate project management processes leading to continuous improvement. These five levels are shown in the figure below and are described as follows:
Level 1 -Common Language: The organization recognizes the importance of project management and the need for a good understanding of the basic knowledge on project management. Level 2 -Common Processes: At his level, the organization recognizes that common processes need to be defined and developed so that project success can be repeated.
Level 3 -Singular Methodology: The organization defines a single methodology for project management in order to take advantage of the associated synergistic effect.
Level 4 -Benchmarking: The organization recognizes that process improvement is necessary to maintain competitive advantage.
Level 5 -Continuous Improvement: At this level, the organization evaluates the information obtained through benchmarking and decides how to improve its processes. 
Appendix B -Questionnaire Project Management SurveyMaturity vs Project Success Definitions
Please consider the following definitions carefully before completing the questionnaire. The following definitions are referred to the maturity levels in questions in section A and B.
Maturity Level 1 -Initial Process
• Processes -No established practices and standards.
• Documentation -Loose and ad-hoc.
• Management -Management understands the definition of a project, and is aware of the need for project management.
• Metrics -Collected informally on an ad-hoc basis.
Maturity Level 2 -Structured Process and Standards
• Processes -Processes exist, but are not considered an organizational standard.
• Documentation -Documentation exists on the basic processes.
• Management -Management supports the implementation of project management, but understanding and involvement is not consistent / applied to all projects. Large projects are executed in a systematic fashion, and management is involved in such projects.
• Metrics -Basic metrics to track cost, schedule and technical performance exist.
Maturity Level 3 -Organizational Standards and Institutionalized Process
• Processes -All project management processes are in place and established as organizational standards. These processes involve the clients as members of the project team. Nearly all projects use these processes.
• Documentation -Documentation exists on all the processes.
• Management -Management is regularly involved in input and approval of key decisions.
• Metrics -Metrics are formally collected and each project is evaluated and managed in light of other projects.
Maturity Level 4 -Managed Process
• Processes -project management processes, standards and supporting systems are integrated with other corporate processes and systems.
• Documentation -Processes and standards are documented to support using metrics to make project decisions.
• Management -Management understands its role in the project management process.
There are different management styles and project management requirements for different projects.
• Metrics -Efficiency and effectiveness metrics are used. All projects, changes and issues are evaluated based upon metrics from cost estimates, baseline estimates, and earned value calculations.
Maturity Level 5 -Optimizing Process
• Processes -Processes are in place and actively used to improve project management activities.
• Documentation -Lessons learned are regularly examined and used to improve project management processes, standards and documentation.
• Management -Management is focused not only on effectively managing projects but also on continuous improvement.
• Metrics -The metrics collected during project execution are used to understand the performance of a project and to assist in the making of organizational management decisions for the future.
Section A Project Management Maturity
Please rate each of the following statements according to the maturity levels on the previous page, by making an X in the appropriate box. If your organization does not implement a specific section, please mark the N/A (not applicable) box. 
Overall Level of
b. Project Plan Execution
Executing the project plan by performing the activities included therein.
c. Integrated Change Control
Coordinating changes across the entire project.
Project Scope Management N/A 1 2 3 4 5 a. Initiation
Authorizing the project or phase.
b. Scope Planning
Developing a written scope statement as the basis for future project decisions.
c. Scope Definition
Subdividing the major project deliverables into smaller, more manageable components.
d. Scope Verification
Formalizing acceptance of the project scope.
e. Scope Change Control
Controlling changes to project scope.
Project Time Management N/A 1 2 3 4 5 a. Activity Definition
Identifying the specific activities that must be performed to produce various project deliverables.
b. Activity Sequencing
Identifying and documenting interactivity dependencies.
c. Activity Duration Estimating
Estimating the number of work periods that will be required to complete individual activities.
d. Schedule Development
Analyzing activity sequences, activity durations and resource requirements to create the project schedule.
e. Schedule Control
Controlling changes to the project schedule. 
Project Cost
. Cost Estimating
Developing an estimate of the costs of the resources required to complete project activities.
c. Cost Budgeting
Allocating the overall cost estimate to individual work activities.
d. Cost Control
Controlling changes to the project budget.
6.
Project Quality Management N/A 1 2 3 4 5 a. Quality Planning Identifying which quality standards are relevant to the project and determining how to satisfy them.
b. Quality Assurance
Evaluating overall project performance on a regular basis to provide confidence that the project will satisfy the relevant quality standards.
c. Quality Control
Monitoring specific project results to determine if they comply with relevant quality standards and identifying ways to eliminate causes of unsatisfactory performance. Determining which risks might affect the project and documenting their characteristics.
Project Human Resource
c. Qualitative Risk Analysis
Performing a qualitative analysis of risks and conditions to prioritize their effects on project objectives.
d. Quantitative Risk Analysis
Measuring the probability and consequences of risks and estimating their implications for project objectives.
e. Risk Response Planning
Developing procedures and techniques to enhance opportunities and reduce threats to the project's activities.
f. Risk Monitoring and Control
Monitoring residual risks, identifying new risks, executing risk reduction plans, and evaluating their effectiveness throughout the project life cycle. Ability to cope with delays due to natural calamities (like cyclone and heavy continuous rain).
Project Procurement Management
i. Politics
Ability to cope with politics that may have influence on the
